"APPROVED FOR RELEASE: 06/08/2000 CIA-RDP86-00513R000205120009-2 


BESSONOV, Lev Alekseyevich 


ce 
{Nonlinear electric networks; a textbook for students in 
departments for advanced training of engineers and graduate 
students] Nelineinye elektricheskie tsepi; uchebdnoe posobie 
Glia slushatelei fakul'teta usovershenstvovaniia inzhenerov, 
dlia aspirantov i diplomnikov, Moskva, 1958. 254 p, 
(MIRA 13:8) 
(Electric networks) 


APPROVED FOR RELEASE: 06/08/2000 CIA-RDP86-00513R000205120009-2" 


"APPROVED FOR RELEASE: 06/08/2000 CIA-RDP86-00513R000205120009-2 


PUASE Tobe ss CPLOTTATLOW 
Bessonov, Lev Alekseyevich 


Avtokolebaniya /avtomodulyatsiya/ v elektricheskikh tsepyakh so stal'yn (Self- 
Oscillation in Electric Circuits Containing Iron-cored Coils) Moscow, Gosener- 
goizdat, 1958. 303 p. 10,000 copies printed. — 


Ed,: Ayzenshtat, L.I.; Tech, Ed.: Borunov,.N.I. 


PURPOSE: The book is intended for engineers, graduate students and scientific 
personnel dealing with problems in automatic control, computer engineering, 
remote control and communications. It may also be used by senior students in 
the power and electrical engineering departments of vuzes. 


COVERAGE: The book describes self-oscillation.and other dynamic processes in 
ferroresonent circuits, megnetic amplifiers, magnetic trigger circuits, fre- 
quency multipliers and dividers, and coupled resonant circuits. The author 
thanks L.P. Neyman, Corresponding Member, USSR Academy of Sciences, for review- 
ing the menuscript and M.A, Babikov, Professor, Chairman of the Chair of Electrj- 
cal Instmments of the Moscow Power Institute, for permission to use laboratory 
equipment for experimentel work connected with the writing of this book. He al- 
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so thenks V,F. Nabatov for his help in conducting the experiment. There are 
109 references, of which 82 are Soviet (including 3 translations), 17 English, 
7 German, end 3 French, 
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9,4-300 SOV/144-59~2=5/19 
AUTHOR: Bessonov, L.A... Doctor of Technical Sciences, Professor, 
ead of the Chair “A 


TITLE: The Theory of Oscillations in One of the Ferrcresonant 
Circuits 


PERIODICAL: Izvestiya vysshikh uchehnykh zavedeniy, Elektromekhanika, 
1959, Nr 2, pp 43 - 51 (USSR) 


ABSTRACT: The arrangement in Figure 1 consists of two similar 


transformers. Windings WW and “1 are connected im 


Series-aiding together with a sinusoidal voltage source 


of frequensy ff. The other, secondary, windings wh 


and “5 are cpposed through the resistance 2 and 


capacitance Cy >» The primaris2 have equal turns, 1? 


the secondaries have equal turns, w, - Various kinds 
ke 


of oscillation are possible: periodic in instantaneous 
value; aperiodic in instantaneous but periodic or 
almost so in envelope value: shifting resonances; 
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high-frequency oscillations; oscillations aperiodic for 
both instantaneous and envelcpe values. Previous worl: 
has been carried out by the author (Ref 2) and by 

others (Ref 1). The magnetization curve of the core 
materials is represented by a hyperbolic sine as in f 
Eq (1). The ampere-turn balances are Eqs (2) and (3). 
The hyperbolic sine of a periodic argument can be 
represented as a Fourier series whose coefficients are 
Bessel functions of a purely imaginary variable. ‘The 
fundamental components of primary and secondary currents 
are Eqs (5) and (6). The complete equation for secondary 
circuit including R, and C, is Eq (8) and substituting 


in it Eq (5) we arrive at the relation between fundamental 
components of primary and secondary induction, Eq (15). 

An oscillation at frequency f can only arise in the 
Secondary circuit if the function 


2 2 
a, +b, = £( 6B, ) is N-shaped as shown in Figure 5. 


APPROVED FOR RELEASE: 06/08/2000 CIA-RDP86-00513R000205120009-2" 


"APPROVED FOR RELEASE: 06/08/2000 CIA-RDP86-00513R000205120009-2 


68130 
SOV/144..59~245/19 


The Theory of Oscillations in One of the erroresonant Circuits 


Card 3/5 


Eq (15) is satisfied when BB, 4 6B, in three different 


ways. Let a horizontal line be drawn in Figure 3 and the 
points of intersection with the N-shaped curve be m, n 
and s . Then the three cases are where BB, and BB, 


are defined by the pairs of abscissae (m,n), (m,s) and 
(n,s) . The vcltage at the terminals of Secondary 
winding in Figure 1 is proportional to the vector 
difference of primary and secondary inductions, denoted 
here by Bapix - Figure 4 shows the relationship between 


difference and sum (B) inductions for a= 100, b 


The latter constants depend on cirsuit values and are 
defined in Eqs {i:) and (14). Figures 5,6,7 and 8 wave- 
forms are shown for the sase where the curve in Figure 4 
ig S-shaped and the source voltage has values of ,15, 

17.6, 18.7 and 25.6 V. In each case, the First lap curves 
are: separate primary voltages; total input vo Geo 
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The third curve from the top is the output voltage 
across one winding and the lowest curve is the secondary 
current, Figure 5 shows the "jump" effect when the 
operating point in Figure 4 shifts from "a" directly 
to “el. Figure 6 shows a synchronized third sub- 
harmonic. Figure 7 is a periodic process in the region 
WM to u , while Figure 8 represents operation near 

@ ain Figure 4. When the resistance of the secondary 
circuit is relatively large self--modulation and sub- v4 
harmonics disappear. There is a Similar change in 
behaviour when CG is mads very large. Figures 9, 10, 
li and 12 show the input voltage and voltage across the 
capacitor for varicus values of Ro and Cy and 


Saturation conditions. Figure 9 shows evidence of a 
strong third harmonic. Figure 10 is similar but shows 
an aperiodic character. Figure 11 is evidence of the 
"shifting resonance" mode in which the transition from 
low to high current occurs almost periodically. 

Figure 12 shows a strong second harmonic influence. 
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The Theory of Oscillations in One of the Ferroresonant Circuits 
There are appendices on the stability of a periodic 
process and formulae for phase--shift, 


There are 12 figures and 2 references, 1 of which is 
Soviet and 1 English. 


ASSOCIATION: Kafedra teoreticheskikh osnov elektrotekhniki , v4 
Vsesoyuznyy zaochnyy energeticheskiy institut 


(Chair ef Thearetiend Fundamentals of Rlentrieal 
kneineering. 
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AUTHOR: Bessonov, L, A. (Moscow) 


NITIE: On CWatetng—the.Normal Rectification of a Bridge Rectifier 
(O narushenii normal’nogo vypryamleniya v mostovoy 
vypryamitel’noy skheme) 


PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh 
nauk, Energetika i avtomatika, 1959, Nr 2, pp 147-149 (USSR) 


ABSTRACT: The circuit shown in Fig 1 consists of a source of the 
sinusoidal e.m.f. with frequency f , the non-linear in- 
duction L, , a rectifying bridge, a load (R5, Lj) and 


capacity C ., Such a device is often used in an automatic 
rectification and current control, If the switch k is 
open, then a normal rectification of the alternative current 
i; takes place. With closing of the switch Ky the cir- 


cuit changes its normal character, The alternating current 
i, receives a constant component, as well as the odd har- 


monics, while the even harmonics are obtained at the bridge 
output, The current iz adds the first harmonic to its 


even harmonics together with a constant component. As an 
example, an oscillogram for the moment of transition 
Cara 1/3 (arrow) from the normal into the changed position is illus- 
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9 


f= 50h. It can be seen that the negative half of the 
current iz becomes greater than the positive half after 


commutation, Therefore, the hysteresis of the non-linear 
induction L, becomes asymmetric in respect of the origin 


of coordinates (Fig 3). This difference of tension in the 
adjacent sections of the bridge is maintained due to two 
causes: (1) The appearance of an additional (free) component 
of tension at the bridge output. This tension of the fre- 
quency f originates at the periodic commutation of the 
rectified current from one pair of valves into another. 

(2) The asymmetry in respect of the origin of coordinates 

of the points of the non-linear induction L , the charac- 
teristics of which are represented by the fuhction B = f£(H) 
(Fig 3). The frequency of the additional (free) oscillation 
depends on the capacity C . This is illustrated in Fig 4, 
showing the oscillograms of the output tension for a constant 
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input but for different values of capacity: a - CG=l1 uf, 
b-CO s=4 yf, v - C= 29 pf. The described process 
will be stable if the frequency f of an additional com- 
ponent is of the same magnitude as that of the e,m.f,. A 
Similar result can be obtained also in other types of 
rectification, such as the 3-phase type and others, 

There are 4 figures, 
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“ranslation from: Referativnyy zhurnal, Elektrotekhnika, 1959, No. i2, p. 6 
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AUTHOR: Bessonov, L. A 
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Naturai Oscillations in Circuits With Non-Linear Tapacitances 
PERIODICAL: Tr ch 
ie ir, Vses. Zaochn, energ, in-ta, 1958, No. 9, pp. 116-119 


TEXT: an cireuit 
ae eee ee tS with linear inductancs and non-linear capacitance natural 
: <t rocesses can emerge whan the « ullibrd falls eee 
pa eseiae : en the 6q raum point fails into the rope 
ae feet gts dependence of the constant comporent of voltage in ES r 
ea es o = t Pope lane charge componer:t (in this point dynami- capa iene gar 
2 : ~ Avnamic c cCitance sf. 
ated aks He YOsteee and charge components is negative), By approximating tha Xx 
characteristics on non-linear capacitance in relat: Vice : 
ae vances in relation to vritage ky hyper- 
ele pe ck 4 or gives the solution in the form of Bessel fun sens " Sine 
oe : esse] onions & © 
aol ne oe with non-linear conductances have looring dynam: bancetences 
ihe page ‘ ng dynamica on VETAS TIC 
: “he = cirouits with non-linear inductance, can convert tha ener tyes ae 
ch She power source of the oipoyi+ ints the ener h pre licne ee a 
relation +o 14. Taner on oe “S 
Translator's no+ ”: 2 
+au0r Snowe: This is the Pili tweans} 
=S is th ah ranslat f +, ’ 
Peary f t Siation of the ori 
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konferentel!, vyp, 8 (Application of Ultrasonics tn Vhe Seuay { 
Of Matter; Transactiona of a Conference, Rr. 6) Moscow, Ind, H 
MOFI, 1959. 170 p. 1,000 copies printed. 
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is PURPOSE: The book im intended for physiciats, partioularly those | } 
epeotalizing In the field of ultrasonias, x 


4 COVERAGE: This fe a collection of 12 articles dealing with probleme : | 
~ of acouatica, ultrasonics, and molecular physice. References i H 
: are given at the end of each article, t ! 
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Title 2° 


BEN RAIS A 


Radical polymerization of styrene investigated by the marked aton 
method 


Periodical : Zhur. fiz. khin, 28/12, 2137-2141, Dec 1954 
Abstract t 


A study of styrene polymerization by means of marked atoms showed that 
benzoyl peroxide decomposes during the polymerization of styrene in 
mass forming C H5CO0O° radicals, a majority of which attaches itself to 
the polymer, the benzoate CgHsC00* radicals are considered as the 
basic polymerization initiators, The separation of polymer chains 
during styrene polymerization in the presence of benzoyl peroxide 
takes place by the encounter of two growing chains or growing chain 
and benzoate radical but not by the transfer of chains. It was estab- 
lished that the number of benzoate radicals attaching themselves to 
the polymer depends upon the conditions of polymerization, An increase 
in temperature and in concentration of the basic benzoyl peroxide is 
followed by a reduction in the radical groups in the polymeric mole~ 
cule and an increase in CO0o in the gaseous phase. Seven references ; 

3 USSR and 4 USA (1942-1954 - Tables; graph; illustration. 
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"The Strength of Amorphous Bodies, Especially Polymers." 


i ai Properties of 
report presented at the Conference on Investigation of Mechanic 
Ron-Hetals, by the Intl. Society of Pure ana Applied Physics and the AS USSR, 
at Leningred, 19-24 May 1958. 
(Vest. Ak Beuk SSER, 1958, BOs 9, PP: 109-112) 
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In the present paper the auth 
method for the investigation of 
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the reconstruction of form and dimensions of such a crack 
(the interference picture was taken under green light with 

' 0.5374) carried out by means of the data obtained fron the 
interference pictures. The angle from the crack walls en- 
closed in the central part, was found to be ~ 25', the dist- 
ance between them at the surface x 4m. A small number of 
internal cracks was found in the sample interior (Fig 5).. 
Figure 6 is a schematic representation of an instrument for 
the observation of the crack growth. Figure 7 shows a series 


ASSOCIATION: Institut vy80komolekulyarnykh soyedineniy AN SSSR Leningrad 


SUBMITTED ; May 5, 1958 
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Certain characteristics of the destruction of annealed 


polyetyrene. Vysokom.soed. 1 no.10:1561-1565 err 
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| RS EEE 
TITLE: Determination of Creeping in Solid Polymers 
PERIODICAL: Zavodskaya laboratoriya, 1959, Vol 25, Nx 9, pp 1117-1120 
(USSR) 
ABSTRACT: Since hitherto: there had not been a generally used method and 


standard device to test the creeping (C) in polymers, the 
present paper describes a proper method used in the Institute 
mentioned in the Association. The tests are carried out at 
constant temperature and constant tensile stress of the sample. 
To record the course of accumulation of deformations the 
(c)-curves are plotted automatically, this being especially 
necessary when the speed of {c) is great, as under high 
tensions. Microsamples (Fig 1) were tested, which had been 
heated to 10 to 15. over the softening temperature (st) be- 
forehand and then slowly cooled down to room temperature. The 
(ET) of the sample is determined according to the method of 
the Institut fizicheskikh problem AN SSSR (Institute for 
Physical Problema of the AS USSR) (Ref 1). The graph of a 
Card 1/3 horizontal thermal chamber (Fig 2)y in which stretching is 
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carried out under observation of the sample deformation through 
a measuring microscope and recording the deformation by an 
electric rheochord transmitter, as well as showing the loading 
mechanism, is presented. The latter can work in two ways - 
with a disc and counter weight, as well as with a figured 
acoenter. Caloulation methods for the two types of loading 

are mentioned. Visual deformation meamrements are usually 

made without correction for "boundary effect". The above 
mentioned transmitter was linked to a bridge circuit (Fig 4), 
this again linked to a recording potentiometer of type ERP-09 
(scale 30 mv). The absolute maximum measuring error of de- 
formation was + 0.005 mm. The temperature stabilization in 

the abovementioned chamber was achieved by means of a 

direct current - bridge circuit of type UMV and a governing 
millivoltmeter of type MRShc and was + 0.5 within the 
temperature range +20 to +200. There are 4 figures and &@ 
references, 3 of which are Soviet. 
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Influence of time on the strength of oriented polynathylmethacry- 


late. Vysokom.soed. 1 no.52761-767 My 19, («IRA 12210) 
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8/122/60/000/007/005/011 


A161/A029 
AUTHORS: __Bessonov, M.I., Engineer; ., Zakharov, S.K., Engineer; Kuvshinskiy, 
Ye.V., Doctor of Physics ‘afd Mathematics p 
\p 
TITLE: Experience in Determining the Mechanical Properties of Plastias in 
Microspecimens 
PERIODZCAL: Vestnik mashinostroyeniya, 1960, No. 7, PPp- hy - 45 
TEXT s A new mechanical test system for plastics, requiring specimens of 


only 30 to 50 g (100 times less than in the existing test methods), has been de- 
veloped by Institut vysokomolekulyarnykh soyedinenly AN SSSR (High-Molecuiar Com- 

ounds Institute of the AS USSR) in cooperation with industrial institutes. The 
test system includes tests for softening temperature, specific impact resistance 
and tension, and, for specific cases, for creep and long-time strength (Ref. 2). 
The specimens are disks of 10 mm in diameter and 4 or 2 mm thick, 1OxlOx4 and 15x 
10x4 mm plates, and two-lateral blades of 15 to 35 mm long, up to 4.mm wide and 
with 8 mm transition radii. The softening point is determined in an U@TT (IFP) 
apparatus (Fig. 1) developed by A.P. Aleksandrov and Yu.S. Lazurkin and built in 
the workshops of Institut fizicheskikh problem AN SSSR Cinstitute of Physical 


Card 1/3 
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Experience in Determining the Mechanical Properties of Plastics in Microspecimens 


Problems of the AS USSR). The apparatus consists cof a copper tray with eight 
————“tavities for specimens, a heater placed between the tray and the asbestos cover, 
a resistance thermometer of 0.1 mm nickel wire wound on mica, an asbestos-lined 
hood and a support with dial indicator. The thermostatic system is illustrated 
by a diagram (Fig. 1b). The test consists in determining the penetration depth 
of a needle (Fig. 2). The curve shape, as in this graph, shows the difference 
between a “linear” plastic, like organic glass, and "three-dimensional", like eb- 
onite and escapon. The softening point is easily found for the "linear" plastics, 
only approximately for "loosely joined" (escapon) and not at all.for “firmly 
joined". The "IFP" test takes 4 - 8 h. Impact resistance is tested with a "Din- 
stat" pendulum.frame described in a French source (Ref. 4) on a plate specimen; 
the tension test machine is shown in a diagram (Fig. 4) and is used for finding 
the normal modulus of elasticity, relative elongation in rupture, etc. As is 
known, the mechanical characteristics of plastics very considerably depend on the 
speed with which the load is applied, and on temperature, but there is yet no 
industrial machinery for determining such characteristics on "nmicrospecimens” and 
the described special machine (Fig. 4) had to be built. Detailed design descrip- 


iS 
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tion is given. Figure 4b shows pickups of the machine connected into a bridge 
fed from a "3f-10" (ZG-10) sound generator by 6 volt current with a 5,000 cycles 
frequency. -The bridge unbalance is proportional to the applied load and is am- 
plified. The applied force ranges are 0 - 5 kg, 15 - 30 kg and 60 - 200 kg, the 
accuracy is within 1% of the limit load; the thermostatic and cryostatic system 
makes possible tests in a temperature range between -120 and +250°C. The elonga- 
tion diagram is recorded on tape. As can be seen in two graphs (Fig. 6)/ where 
the results of tests with normal and "nicro"-specimens on organic glassWand ebon- 
ite are compared, the ‘ni crospecimens" show- practically the same results. It is 
mentioned that the new.test system is-analogous to the tests described in Refer- 
ence 1. The tests are in use since 1954. There are 6 figures and 5 references: 
2 Soviet, 2 English and 1 French. 
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Kuvshinskiy, Ye. Ve, Bessonov, hic Ins BO10/B123 


Zakharov, S. Ks, Sidorovich, Ae Vo 


Anawers to the Inquiry About the Test Methocs of the Physical 
and Kechanical Properties of Plastics 

I 
Zavodskaya laboratoriya, 1960, Vol 26, Nr i. pp 7 - & (USSR) 


The test method and the dynstat type apparatus (Ref 1} may 
recommended for the evaluation of the brittleness of : 

In the institute of the authors successful tests on mic 
samples were carried out (Ref 2), which can be further re 
mended. For determining the couneetion of the sicuetura o 
plastics and their physicel and mechanical properties, tro 
facts have to be considered: If the influence of the struse 
ture upon a certain property is to be evaluated, the charac 
teristics of only this property may be determincd, If, how- 
ever, differences of two (or wore) plastica sare te be ine 
vestigated, the thermomechanical properties must be investi. 
gated within a wide temperature renge ané with varyang atress. 
Tensile strength during expansion (and bending} is only to be 
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ASSOCIATION: 
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determined at a single standard deformetion 
load rate) which can be easily reproduced. 
the durability and creep is to be determined of ri 

determining the heat resistance ci piratac \ the upper linit 

of temperature of us sability of finished products sheuld be 
fixed and not of the plastic itself, as it depenis on the 
purpose of usability of the i iemed product. Therefore, 

the determination technique canne’ be universal. Whe existing 
apparatus for determining the heat resistance of plastics 
(Martens, Vick) are technically imperfect and maci be substi- 
tuted by new and modern constructions. The indirect evsiuatica 
method of the density deteruinetion can te regarded as Simple 
and universal method of determining the degree cf sryvstalili- 
zation. There are 6 references, 5 of which are Soviet. 
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AUTHORS ; Bessonov, M. I., Vashchenko, V. S., and Kuvshinskiy, Ye. V. 
‘ ae 


TITLE: Determination of the Surface Cracking Resistance of 
Transparent Plastic Materials on Wedge-shaped Samples 


PERIODICAL: Zavodskaya laboratoriya, 1960, Vol. 26, No. 12, 
pp. 1390-1391 


TEXT; The surface cracking resistance may be characterized by means of the 
tensile stress, at which the first visible oracks ocour within a given time 
interval after application of load, or by determining the surface under 
stress in the case of a pure bending test, at which the first cracks occur. 
A further possibility is offered by the occurrence of cracks on the surface 
of plastic materials sometimes after having been wetted with organic liquids 
For being able to judge the surface cracking resistance, these methods are, 
however, unsuited. V. R. Regel' (Ref. 7) suggests the curve + = f(0), i.e, 
the determination of the time interval +. from the instant of stress being 
applied to the sample up to the occurrence of the first cracks as a func- 
tion of the tensile stress o for the purpose of characterizing the surface 
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Determination of the Surface Cracking $/032/60/026/012/018/036 
Resistance of Transparent Plastio Materials B020/B056 
on Wedge~shaped Samples 


cracking resistance of plastic materials. In the present paper, it is also ww 
suggested to characterize surface oracking resistance by means of the rela- 
tion 1 = f(o), where the sample has the shape of a truncated wedge. The 


cracks at first occur in the narrow sections of the sample, and only later 
on the broader sections. A cracking front forms, which gradually shifts 
from the narrower to the broader sections of the sample. The width of the 
sample at the place of the "front" is periodically measured, the time since 
the beginning of the stress is noted, and from the thickness of the sample 
and the tensile force, the tensile stress corresponding to Ty is calculat- 


ed. The wedge-shaped samples (Fig. 1) were sawed with a circular saw. The 
angle of the wedge was about 5, the maximum width of the sample was 

8-9 mm, and its minimum width 3 to 3.5 mm. The thickness of the samples 

wag 1-4 mm, and their full length 55-60 mm. Before the experiments were 
made, the samples were heated to a temperature, which was higher by 

10 - 20° than the fusion point of the given material. In the case of the 
shape of the samples selected, the stress dropped from the minimum to the 
maximum section to aboutthe half of its former amount. The results obtained 


Card 2/3 


APPROVED FOR RELEASE: 06/08/2000 CIA-RDP86-00513R000205120009-2" 


"APPROVED FOR RELEASE: 06/08/2000 CIA-RDP86-00513R000205120009-2 


7 


Determination of the Surface Cracking 3/072, 4./026/612/018/036 
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by wedge-shaped and ordinary samples were in good agreement (Fig. 2). For 
the purpose of calculating the relation 1, = f(o), in the first case two, 


and in the second case 11 samples were used. The total time needed for the 

investigation, using a test cell, was in the first case about 8, and in the 
second case about 18. hours. There are 2 figures and 8 references: 4 Soviet, 
3 US, and 1 German.’ ic 
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AUTHORS: Bessonov, M. I., Kuvshinskiy, Ye. V. 


TITLE: The relationship between destruction, deformation, and 
eracking of solid amorphous polymers 


PERIODICAL: Plasticheskiye massy, no. 5, 1961, 57-63 


TEXT: The principal results of studies performed in recent years on the 
relation between the destruction of solid amorphous polymers and their 

creep and cracking are presented. The relationship between temporary 
dependences of the strength of solid amorphous polymers and their creep 

is first dealt with (Fig. 1). The common exponential relation between 

life and stress of the type t=Ae7%° holds only for acetyl cellulose in XK 
the whole range of temperatures and stresses concerned. In every test, 


the creep curve was determined until the specimen cracked. Fig. 2 shows 
the creep curve of acetyl cellulose (AC) in the coordinates € and log t. 
At any stress, creep curves of AC must be S-shaped. In general, the creep 
curve of the polymer in the coordinates € log t must be S-shaped. This is 
én indication of the complicated time dependence of the rate of creep 
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deformation accumulation. Experimentally, the dependence of log 7 on 

log (1/v) for ebonite at 20, 40, and 60°C, for AC at 60°C, for a copolymer 

of methylmethacrylate and methacrylio acid (CMMA) at 20°C, and for poly- 
styrene (PS) at 20°C yielded a straight line. The relation between + and xX 
v can be expressed by the empirical equation 1/t=v™/c (m and c are 

constants depending on temperature and the type of polymer). This relation 
indicates that destruction and deformation are entirely different, inter- 
dependent processes. Destruction and deformation rates change unpropor- 
tionally with varying. stress. This is illustrated by Fig. 4. Heating 

tests indicate that destruction is a local process covering small areas of 

the material. Therefore, it is not directly related to the deformation 
accumulation in the entire specimen. The destruction was examined by a 
microscopic study of the cracking of solid, amorphous, transparent polymers 
(organic glasses). When transparent polymers crack, their cracks glitter 
intensely in the reflected light. The authors developed the so-called 

"face" process for observing such cracks (M. I. Bessonov, Ye. V. Kuvshinskiy, 
FIT, 1, 1441 (1959)). The dumpbell-shaped specimen is put on the microscope 
stage and subjected to constant tensile stress (Fig- 5). The faces of 

the specimen are polished. Observations are made in reflected light, using 
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“TITLE: Characteristic features in the development of destructive 
a cracks: in solid polymers 


«<? 
wy 
’ 


“PERIODICAL: Pizika tverdogo tela, v. 3, no. 2) 1961, 607-610 


TEXT: A study has been made of the microscopic growth and the structure of 
destructive oracks in an organic glass (polymethyl methacrylate + 6% di- 
butyl phthalate). The authors worked by the method of controlled destruc-. 
tion, where @ single destructive crack forms by a slow and flat gevelopment; v4 
the experiment is graphically represented in Fig. 1. The gpecimen dinensiors 
were 50 x 20 x 4 mmr. A microscope with large focal lensth was vsed for the 
observations made at room temperature in the direction denoted by 1- Two 
groups of interference fringes were observed near the tiv of the crack, 
during observations in the reflected light: 8 group of very distinct narrow 
fringes on the tip of the crack, and a group of broad blurred fringes be- 
hind these (this is not observable in the transmitted light). Tf the erack 
grows, the narrow fringes move ahead with it, without changing their shane. 
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cracks formed in "silver" by the impression of transparent solid polymer oe 
into the latter. There are 3 figures and 9 references: 5 Soviet-bloc and 
3 non-Soviet-bloc. . 
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(Institute of High-molecular Compounds AS USSR, Leningrad) 
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Kinetics of the growth of "silver" cracks in transparent solid polymers. 
Fiz.tver.tela 3 no.5:1314-1323 My ‘61. (MIRA 14:6) 


1. Institut vysokomolekulyarnykh soyedineniy AN SSSR, Leningrad. 
(Polymers ) 
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Using the FMT. 3 apparatus for determinaing the microhardness 
of polymers.  Zavelabo 28 noed: 54-505 *626 (MIRA 15:5) 
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Studying the stresses occurring during the heating of fibers 
made from polyvinyl alcohol. Khim. volok. no.2:30-35 '64. 

(MIRA 17:5) 
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: TITLE: The phase state of polyvinyl alcohol 

SOURCE: Fisika tverdogo tela, ve 6, noe 5, 1964, 1333-1342 


* TOPIC TAGS: polyvinyl alcohol, phase transition, double refraction, polymer, 
polarizing microscope MP 3 


‘ ABSTRACT: On the whole, the capacity of polyvinyl alcohol to crystallize is i 

: supported by a great amount of experimental data reported in the literature. But 

: direct observation of first-order phase transitions, determination of melting point,’ 

' and knowledge of other pertinent data have been lacking. 'The authors attempted to - 

. fill this gap. They investigated the temperature transformations in films of , - 

- polyvinyl alcohol by means of x-ray studies and by measurements on changes in aa 

: density, elasticity modulus, and microscopically observable double refraction. An. : 
MP~}3 polarizing microscope with long-focus objectives and with heating stage was. ! 
used to observe changes in double refraction. The initial films exhibited no re 

‘birefringence, but a slight effect was noted at 150-160C, which disappeared at 230- 

: 235C. ry ia cooled quickly from this teereretire e =1106) still showed no ae 
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| birefringence, but slowly cooled samples did dis 
. :Density was found to change sharply at about 22 
: ,190-210C (in crystallization range). First~o 


play the property, at 202-2040, 
0-230C (in melting zone) and at . 

rder transition was observed, and the |. 
“authors conclude that polyvinyl alcohol is a crystalline polymer with a melting 
“point of 232C, Orig. art. hast 6 figures, 
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TITLE: Study of the thermomechanical properties of high strength polyvinyleicohol _ 
fibers by the isometrie method er 


is 
SOURCE: Zhurnal prikladnoy Khinii, v. 37, no. 6, 1964, 1349-1355 


tear On Se 


TOPIC TAGS: polyvinylalcohol fiber, high strength fiber, isometric test method ‘i 
thermomechanical property, thermally stabilizea fiber, cord fiber » acetaloted 
fiber, heat stretched fiber, fiber stretching, fiber shrinknse, elongation, 
chemically treated fiber, orientation » Tiber orientation index 


ABSTRACT; ‘The physical ana technological properties of high strength polyvinyl- 
alcohol (PVA) fibers obtained by themnally plasticized stretching at temperatures 
near the softening temperature vere Btudied. Tests were rin on an automatic 

apparatus provided with a highly sensitive compensating dynancaeter, as described 
by A. P. Rudakoy fAvtomatizirovanny*y dinamometr dla ispy*taniya plenok i voloken 
_ 4 opy*% ego ispol'zovaniya. (Automated dynamometer for testing films and fibera 
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.c and testing of its applications), IX neuchnaya konferentsiya I¥vS An sisr 7, 36S 
“Were run in air and in inert ,atmosphers at different rates of heating on freshly 


i formed fiber, on cord fiberi’on fiber subjected to thermal stabilization and fiber 
“acetalated with formaidehyde. The heat-formed stresses in rigidly fixed Samples 
beated at 2.7 C/min. are Shown in Pigs. 1, The low temperature maxina resulted 
‘from drying the fiber; the high temperature Haxima are characteristic of +43 

; OF fiber orientation, The mamitude of the Stress at as ¢ 
index to the oriented state of the Piver. Fr rhas the best 
indexes for the degree of orient S or elasticity » Gerormn- 
tion and other Parameters deter Z tf fibers in a wide tempera = 
ture rance. ‘The untreated and chemia c S do not show sharp maxima, 
_The low values in the formaldehyde-treatea fiver are indicated due to the limited 
segmental mobility of the matromolecwWes bound to the acetal bridges; the rise at 
225-2400 Is due to the breaking of these bridges. Ata 6reater rate of heating 

the maxima are shiftea Scnevhat toward higher temperatures, The high strength 
fiber shows no deformation when subjected to small loads (1.76 ke/m?) at regularly 
incrensed temperature » Util the 200-2000 Yangse, where it actually shrinks, 
Shrinkare stops as the tenperature approaches 2h0C, the softening point of the 
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Fedorova, Ye. ¥.; Koton, NeMy-€Gorresponding nenber AW ss 


TITLE: High-tamperature isomeric conversions in polyimides 
SOURCE: AN SSSR, Doklady, v, 161, no. 3, 1965, 617-619 
TOPIC TAGS: polyimide, polymer, cross linking,. thermal treatment 


ABSTRACT: Pyromellitic dianhydride, biphenyltetracarbeoxylic dianhy- 
dride, and the dianhydride of an aliphatic tetracarboxyiic acid [sic} 
were condensed with diaminodiphenyl ether and benzidine in dimethyl- 
formamide at isc... The resulting solutions of a Series ef represent- 
ative polyimidas were used to form polyimide films} which were then 
subjected to thermal treatment. Infrared, gravimetric, and dielectric 
measurement data indicated that dehydrocyclization (imidization) i 
essentially complete at 250G, However, additional thermal treatment 
at 300—-400C results in a somewhat unexpected considerable inereas 

in elasticity. Since any destructive thermal effects vould decrease 
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elasticity, and since crystaliization is disproved by x-ray data, dt 
; was concluded that at kipher temperatures cross-linking occurs, oreb= 
ably by opening of individual imide rings incorporated in ¢: macros 
molecules and Subsequent formation of inide cross-links bert 
arate may,romoleculeas., This ig supported by attenuation of =} 
1780 cm” band associated with carbonyl groups in five-menber 
Further support for cross-linking is provided by thermomechan 
tests on the above fiims, Intermolecular tsomertzation of th 
may be utilized to control the properties of other thermosettin 
tica. Orig. art. hes: 3 figures, 1 table, and 1 formula, 
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; ABSTRACT: A, P, Rudakoy, M, I, Bessonoy, H,. HM. Koton 
..| have shown that heating of polyamide acids to 80-2006 
i water and the formation of polyamide cyclic compounds, 

, Paper studied the nature of free radicals formed during 
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On the basis of pr measurements, three types of radicals were detected. ‘The i 
| kinetics of free radical accumilation was studied by gradual heating of Specimen, - i 

f and the results are shown graphically, It is concluded that during heating of ; i 
| polyamide acids two processes occur? a raversible one and an irreversible one, 


: imide ring, whereas the nonreversibie changes ara attributed to the recombination | 
lof free radicals belonging to two ditferent macromolecules, Radicals having the ! 
| Structure 0 20 wers nob detected, Orig. art. has: L graphs, 
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gation, and modulus of elasticity at various temperatures. The data are given in 

graphic form. On the basis of the data, optimum conditions for film drying and 

orientation stretching were selected. The results showed that the polymer is suitable 

for producing high~grade polymer films. fIn addition to good strength, elasticity, 

and thermal stability, the films also showed good dielectric properties / Film me- 

chanical strength could be considerably increased by orientation Screen in the . 

softened state: tensile strength attained 5000 kg/cm2 while film elasticity and flex- 

ibility met the most stringent specifications {Sic ]. The polymer was considered to 

be of considerable interest a material for films suitable for construction, elec- 

'- |trical and thermal seine tis Coveaninad and for fibers suitable for long-time service 
‘lat temperatures up to 200C. Orig. art. has: 9 figures and 1 formula. {SM} . 


ASSOCIATION: none 


SUBMITTED: 00 i “ENCL: 00 SUB CODE: O0C,6t: 
NO REF SOV: 006 ‘ OTHER: 002 ATD PRESS: 4068 
oe 
Cae 
Ota Ie oo a te ee fe 2 ciated an 


APPROVED FOR RELEASE: 06/08/2000 CIA-RDP86-00513R000205120009-2" 


"APPROVED FOR RELEASE: 06/08/2000 


ee» aa 


CIA-RDP86-00513R000205120009-2 


SIDOROVICH, A.V.; BESSONOV, M.I.j RUDAKOV, AsPo5 KOTON, MM. 


Thermographic and dilatometric study of polypyromellitimide. 
O D 5. 

Dokl, AN SSSR 165 no.4t848-85 D '65 aan saa) 

1. Institut vysokomolekulyarnykh soyedineniy AN SSSR. 

2, Chlen-korrespondent AN SSSR (for Koton). 


APPROVED FOR RELEASE: 06/08/2000 CIA-RDP86-00513R000205120009-2" 


"APPROVED FOR RELEASE: 06/08/2000 


CIA-RDP86-00513R000205120009-2 


L 9127-66 _EWT(m)/EWP 


ACCNR: “apsoasozl SOURCE CODE: R/6286/65/000/016/0081/0082 | 
uy, s x Si 


a HH, eS 
AUTHORS: Koton, M, M.; Kudryavtsev, V. V.; Rudakov, A, P.; Bessonov, M. I. 
ORG: none | SSE Se) 


SS re 
TITLE: Method for obtaining sa ndites! Class 39, No. 173931 Zannounced by the 
Institute for High-Molecular Compounds, AN SSSR (Institut vysokomolekulyarnykh 
soyedineniy AN SSSR 9 CS 


SOURCE: Byulleten' izobreteniy i tovarnykh znakov, no. 16, 1965, 81 


TOPIC TAGS: polyimide, diamine, polycondensation 

ABSTRACT: This Author Certificate presents a method for obtaining polyimides by the 
polycondensation of aromatic diamines and the dianhydride of tetracarbonic acid, 

To increase the variety of polyimides, the dianhydride of butanetetracarbonic-1,2, 
3,4 acid is used as the starting material. 
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TITLE: Thermographical and dilatometrical investigation of polypyromellitimide 


SOURCE: AN SSSR, Doklady, v. 165, no. bh, 1965, 848-850 


TOPIC TAGS: polymer, polyamide, polymer physical chemistry, polymer chemistry, 
amorphous polymer , thermal analysis 


ABSTRACT: The effect of temperature on the state of ageregation of polypyro~ 
mellitimide was investigated by differential thermal analysis and dilatometry. 
The experimental procedure followed is described by A. V. Sidorovich and Ye. V. 
Kuvshinskiy (Zav. lab., 25, No. 9 12h, 1959). The experimental results are 
presented graphically (see Fig. is, 
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Fig. 1. Dilatometric measurements, 
Film III (imidized) a - thermal 
extension during rid Piiphiga 3 
b + thermal extension’after several 


heating cycles (heating - cooling). 
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' of aggregation in the temperature interval 20--00C, Orige art. has: 3 graphs. 
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TITLE: Preparation and physicomechanical properties of polypyromellitinide i 
SOURCE: Zhurnal prikladnoy khimii, v. 38, no. 12, 1965, 2728-2734 


TOPIC TAGS: heat resistant plastic, fire resistant material, dielectric material, 
polyimide, polypyromellit imide/teeaks . . : . 


ABSTRACT: A study has been made of the preparation and physical and mechanical 
properties of a polyimide, viz., polypyromellitimide. get results showed that 

the polymer may find widespread use as a heat resistanW and low temperature resistant 
material, and is of special interest as a high temperature film dielectric. A poly- 
pyromellitimide film similar to the U.S. H-film was prepared from pyromellitic an- 
hydride and bis(4-aminophenyl) ether: nfs 
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Polycondensation to the polyamido acid intermediate was carried out at 15C. Poly- 
Pyromellitimide films were prepared by drying solutions of the polyamido acid on 
glass substrates at 20—40C followed by heat treatment at 80—400C to produce in- 
idization. Optimum preparative conditions were determined. The films were trans- 
parent, gold-brown in color, ‘thermally stable, nonburning at up to 600—700C, un- 
affected by organic solvents, highly resistant to y- and UV radiation, low temper- 
ature resistant, ‘nonshrinking,. resistant to humidity, and readily metalized. In 

its mechanical properties at high temperatures, the material surpasses all existing 
polymers. These properties can be further improved by orientation stretching, after, 
which they approach those of glaes-reinforced plastics fa metals. Orig. art. has: 
5 figures and 3 tables. Re es po 0. - {Sé) 
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TITLE: Physical and mechanical properties of fibers obtained from polypyro- 

mellitimide (¢ 


SOURCE: Khimicheskiye volokna, no. 5, 1966, 20-23 : 
TOPIC TAGS: synthetic fiber, polypyromellitimide 


‘ABSTRACT: The possibility of obtaining bers from polypyromellitimide has been | 


be obtainec under laboratory conditions from polypyromellitimide. Their physica. . 
and mechanical properties are found to be considerably belier than those of mass- : 
produced heat-resistant fibers, Polypyromellitimide fibers apparently can be used: 
; to produce sigh-tempers'iize cord and textiles, and also filler jor plastic materials: 
and textolites. Orig, ari, has: 3 figures. {2 
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ABSTRACT: An Author Certificate has been issued for a preparative method for polyi~ 
mides, involving the polycondensation of pyromellitic anhydride and an aromatic 


- diamine. To produce polyimides exhibiting high elasticity, hydroquinone bis (4~amino~ 
phenyl) ether is used as the amine. {SM} 
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TITLE: Lacquer-film multilayer capacitor with homogeneous polyimide dielectric 
SOURCE: Elektrichestvo, no. 11, 1966, 84-85 

TOPIC TAGS: electric capacitor, polyimide 

ABSTRACT: Based on Soviet and American (Plastics Technology, v. 8, no. 12, 
1962) published data, mechanical and electrical characteristics of polyimides, 


polyethylene terephthalate, and polyarylates are tabulated. Experimental 4-layer 
capacitors were prepared by alternatively spraying layers of a polyimide and a 
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‘metal onto a glasg backing, Stripping the resulting film capacitor and rolling it. 
into a tubular form. The experimental models had these characteristics: specific 
volume, 1—2 cm3 /mF; capacitance, 100000 PF with a layer thickness of 2-4 ; 
‘breakdown voltage, 20—50 y; tgs at+r20+ 300C, at 50 cps, 0.01. Low break- 
‘down voltages were, apparently, due to organic inclusions (dust) in the polyimide 
dayers. Orig. art. has: 2 figures and 1 table. 
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- TITLE: Preparative method for polyimides. Class 39, No. 189574 [announced by Insti- 
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" SOURCE: Izobreteniya, promyshlennyye obraztsy, tovarnyye znaki, no. 24, 1966, 70 


TOPIC TAGS: polyimide, heat resistant material, elastic material 


-An Author Certificate has been issued for a method of preparing polyimides 
having high elasticity and high heat resistance. The method involves 
polycondensation of 3,3',4,4' spapneny pret racdtboxy>sc dianhydride with 
hydroquinone bis (4~aminophenyl ether). 
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Translation from: Referativnyy zhurnal, Fizika, 1960, No. 8, P. 346, # 21242 
AUTHOR: Bessonov, MV, 
ne 
AN 
TITLE: Measuring, Ultrasonic Speed and Absorption in Fusions at High 
Temperatures 


PERIODICAL: V sb.: primeneniye .ul' traakust. k jssled, veshchestva, No. 8, 
Moscow, 1959, PP. 137-146 
TEXT: The author presents results from measuring the dependences of speed 
and absorption of longitudinal ultrasonic waves on the temperature in fusions of | 
glasses, nitric salts, and colophony, ‘The measurements were carried out at 
500-1, 100°C temperature (for glass fusions) and 30 -500°C (for fusions of nitric 
salts and colophony) , which correspond to the vitrification regions of the sub- 
stances mentioned, The speed and absorption were measured at the frequencies 
0.66; 1.33 2.3 Mc by .the pulse-phase and pulse methods. The ultrasonic wave 
speed in all investigated substances decreased by about 1.5 - 2 times in the 
vitrification regions with increasing temperature ; that is connected with in- 
creasing compressibility of the substances. The temperature dependences of the 
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Measuring Ultrasonic Speed and Absorption in Fusions at High Temperatures 


heights of which were approximately proportional to the ultrasonic wave frequency 
The maximum shifted to the region of lower temperatures when the frequency was 
lowered, The temperature dependences of the thermal conductivity coefficient of 


absorption coefficient of ultrasonic waves revealed relaxation maxima, the \ 


I.A. Viktorov 


Translator's note; This is the full translation of the original Russian 
abstract, 
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heat exchange." Moscow, 1960. 15 pp; (Ministry of Education RSFSR, Mos— 
cow Oblast Pedagogical Inst im N. K. Krupskaya); 150 copies; price not 
given; (KL, 27-60, 147) 
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Vv 
Instrument for Measuring Velocity and Absorption of Ultrasonics 
in Melts at High Temperatures y\ 


Zavodskaya laboratoriya, 1960, Vol 26, Nr 2; pp 103 = 106 (USSR) 


An ultrasonic pulse generator designed for measurement of ultra-~ 
sonic velocity and ~absorption at temperatures of around 1000° 

is described. The ultrasonic velocity can be measured both at 
slight- and at higher absorption. Measurements were carried out 
for various substances, among them for fused nitrite-nitrate 
mixtures used as coolants (Ref 3). The melt to be tested is con- 
tained in a metal crucible into which two metal rods are in- 
serted, one from below, and one from above (Fig 1, scheme of de- 
vice). The lower rod is connected with an emitter, and the higher 
with a receiver. The distance between the two ends of the rods 

(in the melt) can be adjusted by means of a micrometer screw 

and is measured by an indicator. The emitter is excited by a 
gound pulse generator, To measure the ultrasonic velocity in 

Glass melts, the pulse phase method is applied. For this, a 
second pulse generator is used, which generates pulses inter- a 
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fering with the sounding pulses. As can be seen from the cir-~ 
cuit scheme (Fig 2) of the inatrument, the synchronizing genera- 
tor is assembled according to the scheme of a multivibrator and 
a 6N8 triode, and the pulse generator with a TG 0.1/0.3 thy- 
ratron, Bariumtitanate lamellae are used as emitter and re- 
ceiver. The amplifier of the receiver contains 6Zh4 tubes as- 
sembled according to the scheme of a DGTs~4 detector, which 
contains 6P9 tubes. For velocity measurement in slightly ab- 
sorbing media, a phantastrone with a 6A7 tube is applied. Mea-= 
surement results obtained for sodium glass melts are represente 
ed graphically (Fig 3). According to G. M. Bartenev (Ref 9), 

the similar characters of the temperature function of the ultra- 
sonic velocity and -absorption in melts of polymers | and sodium 
silicate glass can be explained by the similar structure of 
these melts. There are 3 figures and 9 references, 7 of which 
are Soviet. ; 
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TITLE: Use of ultraacoustic data for the calculation of the thermal coaductivity of glassy sub- 
stances at high temperatures 


PERIODICAL:  Referativnyy zhurnal, otdel’nyy vypusk. 32. Izmeritel’naya tekhnika, no. 10, 1962, 4, 


abstract 32.10.340. In collection ‘“Primeneniye ul’traakust. k issled. veshchestva’’. no. 13, 
M., 1961, 165-170 


TEXT: The determination of the true values of the thermal conductivity of semitransparent glassy substances 
at high temperatures is rendered difficult by the influence of radiative heat transfer. The thermal conductivity 
A of semitransparent substances can be found from acoustic data on the basis of the Debye or Bridgman 
formulae connecting 4 with the mean velocity of the elastic waves. An investigation of the velocity of propaga- 
tion of ultrasound in glassy substances (colophony and sodium-silicate glass) with a view to determine their 
2, is described. The velocity of the thermal elastic waves U_ (velocity at frequency v + ~ ) ina melt deviates 
substantially, due to the relaxation dispersion, from the velocity of the ultrasound. To a first approximation 
U_can be determined by a linear extrapolation of the velocity in a solid substance for high temperatures. 
This method was tested ona substance with a known value of 4 (colophony) and used for the study of silicate 
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1028/1250 
glasses. The calculation, conducted by the Debye, Bridgman and Predvoditelev-Varhaftig formulae, does not / 
give the considerable increase in A with temperature, observed in the direct experimental determination of \ / 


2, when distertions caused by the radiative heat exchange are present. The temperature dependence of 4 of 
silicate glasses is best represented by the Debye formula. There are 4 figures and 11 references. 


{Abstracter’s note: Complete translation. ] 
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